3TSJTPT 5 


'JtlcM M^foicb 
(The Fundamental Unit of Life) 


Rff Hdei) RRZ % ard^ldH F ^dT % 
T TRTT % 3F1RT Hd-)) 1 *} t, fFTRot 

F'ddl FjHd’d) % *5% 'ji’Hl Mdld o'ldl tl dd4> 

rrft wf t^^RtwtrFRticTTti^ 

1665 ?|RT t Ff FdPlPid 'g^l^il tr %JT RTI RR^ 

Cell (chilli del) 

elf^T RK t fFTRTT 3# t “^f FFT”l 

dMilekl RZRT #zt cT^TT 3T*f#T RTR# FT 
RlfFR fRsTTR % ffRIFT f RF l^j R|TR Ft 
RFFR^ RZRT fl FT RRF RR^ RFRt |TF t 
tRIT 1% 'H'dldl FRR-FRR RFF Ftt tl fR 
^chch'l RTT RTRt % %R RltR id^lld t 

«blfel«M Rl^ RTT FTRtR FR RR7 fFRT WRT tl 

FTFT, chlf^lchl % fRRR air 'JlHchKl RM R^l 

5.1 ^ftcT Pchflfl f? 

IphVIchrlW _^* 4 ^ 

FTR RR RR7 #ZT RFST efTl fFTRt RTt 
RFRRT it FT RR R?T STRRRT RRF R?T 
(RtRTT RRF) 3 f|TFTt RRR RRTt tl FT 
l^lcrnl RTt <J«1 hnI dlcrT did FFT TTR 
tl FT^ f|F# RFt 3TRRT RTlt 3 RR 
RTRjfTl FT FT f^Krcnl R RRT Ri^? 

RRR Ret WI?S efTl FT F RTRf Rot RR7 
Feftl 3TR RTR FFT t Fit fFreft % 
id)4 R^t FT ■KrllS'S F RI Rll RF 
FIR Tri fRT l^lcrnl Pdel^el rTr! ttl RRT 
RRRTT ts "pT FT ffTReft Rt RFIDS' F 
FTRRTl RFRRT RR RRTRT tl RR FT F 
RRT % %FFTTF Rt RTF) 3TlT ^ RTF 


fFPT ^ RRT Ftl RTF fFPT Rt RTt 
WRRT ^ FT FTF TTi fFT^ % F^’ RT^ 
% R Fit RTRI FRt FFNRT ^ 

WTRRT ^1 FTt RIR RTt HlFft RTt FRTRt 
FTT^ FTlf tl 3TR FT ^ RF^ RF RTfRR 
RT^ RF FT% R1R FF RtIrR RTR! F^RR 

TJFTRRTf ^ tnt tl 



3 FFT RRT t^? ^TT FN Rft FT^RT RJ^T^Tf 
% ■gRT t^sfcl t RTFR F TlfR •H'hci t? FIT 
RF fRR 5.2 ^Fft fFITt %ft t? 
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3TR m f#*FT 3RRTR RT#t ‘'RPR 

# 3TRRTRt RRTC^I m RRT t? RRT 

FR ^eh^HH m-cHISTf Rt t 315>TRT 

f^FT-f^FT? 

# ITToRnt W f? 

# ’Hi^HliX T^> f#ITf %ft tl # ^T# 

PHdRH R=f7 R# RFRRT (RFRT R#) RR# t 
## ■'RTRI W flFRTRFfTR # pt' RRT RcRRT t % 
f#*FT 3TTR7R % WR # 7J3RR#f W\ RT 
R^T ## #<RHH< f#RTf t# tl ‘'RTR c# f|F#f 
Rt chlftl*|it ^RHH tl "'RTR % 3TTRTR # 

WRR ^ #RR R# tl 

# tldl-tld) ■H<-cMI'< #f %§ Tt t 

RFRT R# ‘ CE fFf Rt T^RT^R ^RTTf tl R RTRRT3TT 
Rt chltel^l RT^t tl R %RRT ''RTR Rf#R f^RT% 

# tl 3 -RR; RR r h H 3TTR- HI -H RR# t R RRT 
RtP^iaff # RRt tl RUf# #R R=F#f#RT 

# t# tl 

3TTR#RT #R Rff ##f % RTR 7J^RR#f RR 
■SHllt^K RRR tt RRRI RF RRT RRTT 11% R^T 
RTR R##RR RRR # tt R^T ■H L J u i #tR ## 

sjrfkr, zfdftrztihm, 4^ffr^i 

# RRTRt tl R R#Rf Rt R=F#f#RT #R 

R^t tl fR% ^PdRckl R^lP^IcK #f# # 3#R7 
Rtf#RRR ■HRlRd #RR RRR? Rt RT*FT 

R7# t^ fRf#R m\ RR fRRW RR# tl 

RRTFFT t RRRTf (RTRR# , RTRR RRF #?JI 
RRT ^R ^ 3pk R=F#f#RT ## % fRRR # 
RRT RR: RR# t? 

R#RT RfR##RT #fR R^T R##RR R # 
f##RR ?|3TT tl ##? RtfRTRRTT fRRTfRR ttRR: 
3TRRt tt ^Fft RtfRTRRR RRT# tl W RRRR 
R# Rtf#RRlt 3TR# R#RTRR#li R RRFT 

tt# tl 



R#RTRR RR RR# R^# RRT m£ ^RT t 
1665 R RTRTRT RTI R#RTRR RTt 

RR# RTt RR# RRZ tf 3TRRR ^RR# Rt 
RRTRRT # tTRTI e^H^R, (1674) t RRt 
RFR ^^RRRff R RTRTTR % RRT t 
WR TRR # RtfRR R#RTRR3f RR RRT 
RTRTRTI tiR^ RTRR R 1831 R R#RTRR R 
%RRT RR RRT RTRTRTI #. t t 

18391 R#R1RR f f^RR RFT RRT^ 
Rt #R5RT RR RTR fRRTI # #R tRTfRRT 
- R^T. TFRTteR (1838) RRT #. TRR (1839) 
t R#RTRR fWR % fRRR ti RRTRTI W 
%£1R % 3TJRR R# RRT #5 
R#RTRR3Tf # Rt t t #RR #f t^RT^R 
fRR^ tl fRTRT (1855) t R#RTRR fR^JR 
Rt 3tr 31# RRTRTI R## RRTRT % R# 

r#rtrrr; '^t 5 ^ RR%RR3R # rr# ti 

1940 t f#R#R IJ^rH^lf #t TlfR % RTR 
R#RTRR #f RfeRT RTRRT RRT R|R # 
m£\ Rt RFTfTRT RRR tl RRRI 


famcFfm _5.2 




RR Wt #t f|F#, TRR TpiR 3TRRT 
f#RR RR7R % xqjR ^f) f|lR# #) 3RR[R) 
•Hrll^S R3T RR# tl 

RRTlRR fRRTTRFTN RT# # RTR PHHPdpRd 
RRRT % RtR #fRR : 

(i) RRT RRt R#R1RTTR 3TTRTR RRT 3TTR>fR 
RTt ff# # RR7 t# f#RTf #ft t? 
(il) RRT RRt RnfRRTT# RTf RTRRT RRT 

#Rt f#Rl| #ft t? 

(ill) RRT RRR % f#RR RT# # RT# R# 
RMt RilPlRiIRT # Rtf 3TR1 t? 

(iv) RR RilPlRiIRT R RRT RRTRRT f#Rlf 

#f) t? 
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R?RR RT? ##7RT fRT# 
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TO ##' # f#TOT TOTT #1 chi fif | eh | it # 
tl TTR# tl PHHPdRsId TTT#T #1 t#l t TOR 
RTlT #t TO ehlfiflehllt tl 



fro 5 . 3 ; tor wdr f¥*Ri wtfmwi 

#lf?RTOf #1 TOf# cT«TT 3TOK f#RR 

to# % st^tr t# tl to #1P^itoiP tor 
totot to# t ## tjto#^ arifor 1 

TO ##' # #1P^ITO TO TORT TOTTOT fRT 
TOR t #lT TO#R TORT #1 #lfRTO % %r 
fclkl^ #R t; 3<^<u| % %tt tf=TTO ohl^lohl I 
TO#R #tfTO chl^lchl t TO TO# 

TO# #t TOT ## t, # tt# tt##' TO -jpr 
tl ^ #lPiHTO # TfoT^T TO# ## TOT# 

t? TFT TO# t % ^#1P^|cb ## # TO 
faRro #R t #ttt % to# f 1 ^pto 3 # to 

t 1% TOT# # f#RR 3# f#RR TO# TO# tl 
## Tppr % RTlT # fR ##T #1 TOT TOTR t 
cFTT 3TTTOR #TO TO TOR 3TT#I f# TOT 
^ohir^loh t # TO #TOR ticTT tl TOR # 
## TO^TO chT^I # ^ fclklUd TOTO t# t 
f#t #1P^ITO'J| TO# tl TT#TO chir^|ch|J| -q^ 

P#^ to# totr t ## TOlfRTO # to; to# 

TO fR#R, 3T#RTO TO# TO fRTOTR 3TT#I R 


#)PiMTO# # TOR tt TO chlP^lchl #f#T T#t 
t 3# 3R# TT# TOl TOT# tl t TOlfRTO# 

faror to t^r^ct to# 'rot t TOlfroT 
to# ti to to #rtot t fro tt# TOlfroTSTl 
# TO # TOT # #lPTOl' J l t# tl 
TO# TOl H-Scll fTO TO# TO# TOT t 3TRT k 

fro t# t "qk RRt ti 



zfitfmrr ^ff /rot sffc wt? 

T7 w 

f^rmw wif *pff £g 


5.2 chi TV I <^l Pchflfl ftrfl' f? 

chlp>lchl -HT'cTHIrMch fHIdH 

W f? 


TOt tm % Rlfro ti rzr tit t "krt 

RlklTOT TOt tl Rlfro TFTfecT tl# t? 

#t "PT c hlkl°hl RT 3TSZRR TJS+T^P # 

# FRRT chlP^|oh|3Tf t #T ‘JR ftmf 
tt; T^RT ffFc#, #?RT TTR #rikRTTTOI 
#lfTO % 3T^T tit TOT TTOT fTOTTOTR TTR 
TO#t TO q#cRU| R TO#RT fTOTTT Tjuff 
% TOR TT*R tl 3TT3T1 t# %#? 


5.2.1 T^RTT 3TTO chi pH chi f^c^ll 

^ Rlfro #t TR# TOk wtt #Hrrt 

% to# #1 tot! Rqfro k 3RR ti 

kVhi ffTTRl' TO# #1 3RT ST^RT 'TOT 
STlt-R# t# tl TO 3TR TOT# #1 #% #1 # 
krot ti #Hrto flR# #1 ^Pdq. TOkro 

TOTR ffTTOft TOt tl 

rUrto t TO# #t #t #k tl# t? TO# 
#H#TO # TOT ## 3T# t? 

















































































































































RR5 WJ kk RR# 37RRT 

37TR#3R ebT^lebl flic# % 37R-RR fa*U«l 
kkRT £RT 37T-TO R# tl W7 37?RTk f 
f^m kt kkRT % fWT t RR ^ tl Wit 
^<ai t Ik Wjkf kt #1 3-c-c| ■His^dl k PlM 
R1#I kt 37R kk tl 

Wf RRR kt ktfRTT kf#PT t kk t, 

3<^I6< U I % %R, RR x RJsf kk co 2 (kt RRT 
krfkkfa 3#W t # f#RFT fkRRR 371RWIRT 
t) ktf#PT k RRR k R# t k TOT# RfsRTT 
RR R# tl kffk=M % RTW WR t C0 2 kt 

rtsrt ktfkw k f#?r co 2 kt R#n kt 3 t#it 
rtr kk ti kk k k 3 tr sk rt^t 

C0 2 Rot 'Hl’stfll f 377R 371RT t 3^1 'HH'H 3-cc| 
RTRRT k f#T RfjRTT # 3# fRTTWT £RT #I^T 
k C0 2 RTTO iRRRT R# tl w\ 3M RR ktfllRR 
k srfoRfhspT # torr rtr k RTk t k o 2 « 
k k fRRCR £RT 37R R# R# tl 37?T: 

R#TRR cT«TT R1W M^c|<u| k' tkf k 37TRR-RRR 
k fRRR -Qcjr T^^uf ^fw fqqjcTf tl 

RR k fRRRT % fklk % 373fR oi|c|^K 
W tl RR % 3^3fr kt RfcT RR RkcH=b 
R1RTTO f|lRRt £IR k k # TOW #1 tl 
'# T 7T flic# k Rd # RfcT 'Jld k 3 k RRlk # 
TH % RRR k RRlfRR kk tl W RRW TOW 
kRR% 373 clutch l|kj|u| f|ied! £IR TOR RR 
# ■HI#I k PlH ^ 1 d R>t 77T£R1 R>t 37ft Rlcf tl 
RfR F7 fkkt Rg #f#FT 37RRT WT kfel=M 
kt RRRR 37RRT TO7R- % fRRRR k Rs! k RRT tlRT? 

■frorfdfecT #T RZ^3 t! ^ ^ trr rz^tt tt RF# t: 

1 . #^|cKI # cT 3 fad^H R# RT«F7 
37#?; t 3727^T FT^T # T 7 M 

■TO7 37k -^Id # RT3fT ^TT^T t, k RIT 
TOTT t eft TOIRFI f#T £T7T #f#7T 
% 37TO RTO ^TTIRTTI # fcld’MH # 
37crMM<l'H< u l f#TW tl 

vjflcif'Y 'zfit nlfcich $chi£ 


% 373[ ebTviebl f|Tc# % t# 
37k 37MWT % f# ^!t t, 
##T #f#iT % 37TO ’ :5 nt R# # 
RFT #f#PT k RITO 3TT% R# ^fc7 # 
RFT k 37fe t#l W MK ^ hRunh 
tkTT 1% ■^TeT #kldil % 37TO WITI 
wk cblRficbi 3wt ##1 

2. kfel # tk RT«F7 f#TW k 

R3T TO3 f#7k RTU # R#TT #f#IT 

k fklcl '^TeT # ■Hlkcll % k# ®KI®K k 

k ehlfifiehi f|R# k k #| 3p: #r 
#f tfki kk ikcTW # TOwrraik fkcrw 
ti 

^w #ki=Ki Hr#! % kik 37 R 37im-TOcn 
t, kf#T ^TOT # k WT 37W # ^c# tf 
RTTO 371 TOcf! tl W TO TO7 k 

# kk kk #f ^|i wf# kte 

k rn k k!| kkrkr #f 37Twni 

3. k^ kffw k rwt fkrow 37w k 

kc7 k 37te Rk t k WIWT 'gRT 
ckRflcbl k w: 37T TOIRTTI kk fkRH 
k! 37fk7TO777Wlk fkrRFT tl 

3 ^: kfteT fk#f k kk 3k 

37 T-TO rfktt t, kfkr w fk# kkfk^T 

k 37fkF RI^T: 37R7TT 3fR ^R7 
37R TOTRHI wf# kffw fk^ TORkl 
■R1RFI w 3I^R fkRFT kt "Q^T fk#s 
fkk t fkrk r#^ f#kf ^rt kk kk ti 

37T37!, fkkkfecl fkRT^cTOr #1 

IphVIchrim _5.3 

3k ^ WIWI 

(a) sk k! 713 Fifftrotfk strt ^ 

kl ?3I37!l Riqq 3lf%T 

^RlrT: kfkm =hlk# W WT #IT tl 
wr wl w ^rt (fkkt) 3M sk k 
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«adl tl 3ft Mil MpJ MM t #1 sflT 5 
ta % MTU UMMM Mo|cril=bH M#l MTU MMT 

## t? 

mmt -^r «i t muHmt H<m<ui ^rt mm 

3ft % 3TUR Mell Midi ill 
(b) #1 MR MM TJ^r cbd^K^d 3TUT MRMT % 

MTl# fUMMU t #1 sfk 5 MMT MMMTT 
3|c|ellMH M#l 3T5T f#?u MRU tl M#? MM 
3ft t fUMTMMM dH=b % faeldd t 3U MRn 
t, MMl% MRMT MU #M 3rfMMT MT# tl 

W ■5T^7R MM %MTM7MTU UJ# f##MMT 
3TMMT R|MT# # # MT# MM MMMT MM; MM# tl 

fphVIchrim _5.4 

RJ# fM#UM 3TMMT R^MTUl MTt #MM MM 
T# sflU Mil MUM % f# tt Mil 
MM# MTU # UTUMM 3TMMT MRMT # MlfUM 
fUMMU f R#l 3RU fURfMfMU STMT ##fl 
MM M# MM f MMT UMT eft t MM WU 
MM# ’’JM #1 

MM M# MT# #M t MIT UMT Ml t MM 
Mil MTUU fUMUM MM f#fU ufl 

MuF#f1#MftM 3ReIM#M Mf#M wNf W 
3ttaWT WT cblftlcMlt WFRM £TCT MfM W 
Mi# tl ## # ^ ?KI MfM MM 3}M#UM 
MTR7MU MM MMIOT tl 

W MMMU M##MM #> #MM # fMMRMT Mf^T 
MMT t# #> 3TTUTM-MUIM Mil ##MT # MMM=PJ# 
fMMTMT tl fM# 3Tf##M MMfMMM 

Mt 3f# MT#t MMfMMM # #MM HPI Mi# # 
WMMT MMMT tl M##MM # fMf#M SPJ# MM 
3T# 3TTMT MMT MTMf fUMiMIMT # f#MMU ?KT tt 
ttMT tl W 3JMMT # fRc|s?H t Mi# Mil 3MMMMMMH 

tl# tl 

■#JMT #M# Ml## tl# t #R MM#TMT 
3Pg# ## MMT ##M Mt M# tl# tl 


t#uMT f|ie# # TMMT %MM ^#f#M MJ^FTM# 

# ^MM# tl 

M##MM f## MM Mr#MTMM M^MfUtlMi ## 

# M##MM # MTW MMfcRMT # STMMT #MM MMT 

3MM MMT^ UPI MT# # WTMMT MMMT tl ## 
##MT # MT# tl 3T#MT STMMT 

#MM ##MT ^Rl MTMT MMMT tl 

fphVIchrlW _5.5 

fMMIMM % 5MTMUMM MMMT t ^M# 

RJMRM# # fMUM t MMT Mtl ^R# fMUM t 
3T# M^MTMMR t M# Mtl 

Qj 

1. C0 2 tfZfl Wft *hrt w sf #MMM t #t 
3?MT MW7 M7?T M7cf t? MR" M# #/ 
2^ #M7 H7M# # M##MT W7TM f^vft 

^Jt M# t? 

5.2.2 c#RHcbl #rf# 

Wf MMfMTMM# M -celMfTT f|Te# # 3#rftMM 
MMfMTMM f#M # tl# tl WT M##MM f#% 
^TM: Mt M# tl# tl #MRJ#M M^T 

MfM ## MMI^ t 3tt M^ ##' # #MMT?qMT 
f^cTT MMIM MMMT tl 

MfM f## MTMM M#MMM # MMMMM ^Rl M# 
Mt #M tl# t # M##MM f|TM# M%M ### 
MMI^ ###M # #1 tl W MZMT # #MM°M 
■fMM MT# tl W mRM 3MI # f#M %MTMMMM 
■gRI "STM# tl 

fphVIchrim _5.6 

ft# Mil MtH # f|M# Mil M# t MMMM 
R,M> ■Hrll^'S MMTSfll M^5M mIMM M# 
RJMRM# t t#l tT^-tl^ # MMT fMMlf 
#1 # MMl#MRe M# fl MM7 fM 
MMI®! tlMT t f# MMl#RM M# tl W 







































































































































































OTTfS' RC OTRT WRRT RRR RT M fWH 
RlMl RR MRT RTt M ft isrM 

t Mi ir rtt tM t? 

wr fMt Rt hItM M tjss fnid rr rr 
f rrMi fM ■qfrRf Rt RRt rUMii? rc 

'Jll^Pi I WR RR MM M ■Krill'S R^ Mt 
M M I^rM t Ml OTTfR' RC Mt fR 

Mt RC RRRC 3 TRRT RRR RT M faem 

'STefri rr frc wr^rr Rt tfc -jt : isrtM 
t Mtl TFT RTT Mt t? RTT WR WtRfRT 
|P 3 T[? 

W PsbmdN t R4T MM PdRcridl t? 
Wt RdT RFTRT t % Mw MfRR ^fel3Tf f 
M W( ?KT WW 3 }rMrW M 1RRT MM t 

r fM ir RtfwM tl 

RtftRR fqft Mt, R7RR7 rT^TT tRMfM Rt 
RtfRTRRM' Rt sMTTfut RFT R^ fRcrTRR 
(fOTRRTTRRRT RlM fRWRR) f fM M RRT1 
M tl M RT%RR t rMrI WOT Mr 

SKI Hldl crlcfl tl MPmrI ^>Kl 'Rldl t Ml 
dMlRI fMt M RRR RRTR ^TRlM tl MlP^IRI 

flft M tJjM ^ MlPtlRI % Mt WRTR OT7 t 

RRTR ^TRlM tl RtftRR MtI % R7RRT WT 
RtfMM , t#k rt^rr Rt M RtftRR Rt 
MlT 3T1 rM t OT RR; RRM tl 

5.2.3 Mw? 

3-t | H c^i RTR ttRT fM fFtt WR Rt fflcrdl Rt 

3TRRTRt ^TTf^ RRTf Ml fM W fMM RT 
sttrIMr Rt it ^tM Mi rM? wit ?tr fM 

3rMMr M TWINS' M tt ¥R RRT Mt?RRRT 
Rot Ml Mt 1% RRT Mr tl WR SOTTtMr 
RiT Rtel ^TRfT R^ RRT yd<=b MMr -HHM OTT 

^ Mr tt Rf? 

Miw % MMt rtr rrtrIM Mjrr % 

37TRR RT MMt M ^ Wit tl M 

srfMr r^ tr % "Mr ttt t rwt rrti 

vllcM 'Zfif nVclch Jcfirf 


MfMR M fM % fM " 5 R 3 RrMr fRRfRR % 
MtMr tMRR 3 TRRT ^ fRWRR RR 

tt rrMt rr: wM ti 

?Fft X R 1 W Rt RtfRRR M %RT t; 3 R 3 t, 
m ¥R 3 Wft RRk t M Rf R. 1 P^IR.| 3 R' M Ml 

IphVIchrim _ 5.7 

RTR Rit T 3 RT t<ni?S Rf 3fR RR RT RW ^ 
RHt Ml WT^RsM Mr Rlt RIRR t 3RFT 
WIRT % M qft UTR Wt Rft t ^M 1 OT 
RRR RC M R^ fROT Rf t? if Rt 
WIRW t OTT^ RC RRR RR t %RT RR 

Ml ft RFl % ftiR RR % tMlR R>t 
Rltl 1 ¥TM RIR 3 lMtRR % %R ■Krill'S 
Mf tl fR RC RRC fMr RRTF RT ^tfl 
RR RTT Mt t? rI^IrM Rt WlM 
%Rt t? fR R^ T 3 RT M (RF 1 R) 

RCRRTRI 

RTI 3R7 RMRT % R^R t RR Rft RT 

rM rMrr strrt Mirk, rts Rt w 

Rf RTRTT M ft t? fR RRRTT Rt Mr 
R ft tl RTT fRt RRR Rt RTRTT T RTR Rt 
f|Mt R Rt «ft? 

t>SR % Wit 3 ftT tM RTR RR RRi RdT 

ttn t fwt Mr MM rM ti Mr MM 
t Mt-Mt fM Mt tl fd' ftM % ' 5 RT %RR 
% M rr rMtrrrr Mr r rrt wt rrt 

tl RtfRRRRR M fRRR 1 ^R 371 RTR 5 . 2.4 f 

Mt! 

Mr t rMMr M t M RtftRT fRRTRT % 
RRR R 5 IRTC fMf M tl RIHIRIH t 3 iyc|I^IR 
M ^ ^ ^WRI tM t Rt RTRI-fM Rt DNA 
(feMRHl TlfRt t 1 s °iMr 3 RR) 3 RJ % RR t 
RlM MfR t Wit tl sb'lHIRIH DNARRT MM % 
Rt ttt tl DNARJ t RtftRT % MM R MlRT 
MMt 31 IR 4 R <£H|$ ftdl tl DNA%fRRlRR 
RSR^M rM tl wt RtfMT fRRlfWR M 
tl M tM t M R^ DNA RttfM RRlt M 


69 

























































































































































J 


3 fasiHH Jm ti sPRPch wJ «nR Rt 

d<$ Rt TSRTsR % ^ ^ii<rl ^T [Rs Rdl tl 

m^ Rt RlPl=M fRqrfRT RR ^1# RR t, cR 
^ RlRlRlH R ^FlfecT R tl 

RPR R oh1f^|chT|i| R 

Rw fR^TcTT tl w RR^TT R T^> SfR# 
RlP>l=M fR##! R^R R Rft o^'H^loblit cRtR 
ti m mm R ftehm cr hR^omh Rt fRRfR 
^T?TT t TT2TT ^1*4 R mm Rt <KHWp1* 
fR^T3ff Ri R PlRRd ^RcTT tl 

WlPwi RR RPR R RiPl=hl ^T RsRk 
^|TcT W R<7T t dRTR fTFfR Rs^h 
IR<r# "fR ^tcftl RR 3TCW Rsv^ §R R R^eT 
sblRpH RcTT tl RR Rf Ri #^FT ^Ri 
ti RR Rfa P^wRi Rifwsrf R #s^r f|ie# 

#f RR lilRRRk (R-STtR 3T2Jc[T tjR; 

RRRd = RRRft = mm) i fRrRPRRt RifR^i# 
Ri Rs^ fRe# RR t ^RfPRz m\ ti 
RiRPRidl ^fcRf (fRr 5 . 4 ) R RR; # 
3T^T 3TRr^WT '5° j T 3Rra7 ‘^R RR t R fR 
^RRkl Rtf#FT3R R RR ti RR 3##' R 

3tR^7 m Rt Rtf#FT si^T % 3HJ-HlPdd ^tR 
£KT R %TT ^TlR t (Sf^qFT 5.2.4 Ri) I ■R^m 

RRR ^cklR^I R cMlRP^d pHcRkK RRFT 
(RR Rt w Ri #"5 rt) R Rctt t ^nRR 
R^RRidl Rif#FT3R Ri cRdlRP-hk ■’Rfes' Ri 
RcTT t (SPpTFT 5.2.5 RR) I 


<IR4l 'HlH 



fznr 5.4: vt&fwtzi mm 

5.2.4 cblfvichl 5^r 

^ ?FrR "^TR Rf f|Te# TT^TT *FJR % ijjef Rf 
Rtf#FT3R Rf # %IT, cR ^R-' -RcR^T 


#fw Ri TT^ oT5T f^T # f|Tc# 
R fRa 137T «m w R 1 -^f^T %jrt «m 
^R Rfer m\ ti #^1 fRc# % 3f^; 
RRr -q^ cRqt ■r^tR ti wR R 
Mm mm % ■sjz^ RR t f#t mkm 

■^T 3Rt^- ^R tl RcRdi 3 Rt^- <=hlfRI<=hI # f#T 
fRfw m$ m ti mm ^ cT«n R#cf 
# mmi Rfa^oR m\ ti 

Rte sRt^t fRr# ^ct RR ti RtRRM 
#f#FT3R R cllklpcl^ mm % 3#dPkM fRe# 
^ sRt^t Rt #f RRi ^RiRRldl #fw3fr 
R oK#4 fRe# rT^TT fRe# ^ 3RR7 RR tl 
fRe# m msfem t % 34is?< u i R 

■^7^ TT^tR tl R Pf-hI Rt RdiK # 

fRe# "rR RR sRt ^ff#r ^ttR Rl<dd % 3 T t t 
cm cT^ #R?t m?\ RR fR m fRRt 
ttR# % #R R mm mm Rt h^DhR 
m mm mi srq^T 4^pn ^tR Rmi 



?. zpjr sw sm faRfMm mf^m R /# 
^ Rw ^7#’ # um #■ /RtR 
/r mimt nvr q&rwidi mmart 

R 3tRt- ?W R ^7#; 



1. 3TR7R UFT: RtZI 
(1 -10 |im) 

1 |im= 10^m 

1 . 3h|crk 'RFT: ^T 
(5-100 jam) 

2. : 

2. q^oFT : ^R-H^d 

^f( ^TR( 3Tn ^ 
ffT^ft ^ f^RT T^RT 'll 

3. sblnlRlH: T33 tR 3TpRT 

4. 


3^lT ^ ch$cl ^i 

3. RfRtRR : TJcj7 

4. fR#) ^ =h)P^I=hl 
3TO SFjqfRRT 















































































































































































5.2.5 chichi 3FTcR 

R#RT ehlT^lebl % RTR 3TR snrft flic# f# t 
f## % 3#' f#R RRT«f RTRT M*lT«=K u l 3 
37PTR #1 R# Rf#r RTtfRRTT#', #7# 
RfRTtfRRT #Rf # *blfifl*blit # PTTfRPT t, # 
Rt RRTTRRt fRTRT# # RRR RIRWdl F# t 
f## % 3 ## RPRRT cT^TT RTpf # RFR t 
R#l ^ M*FT WI # RRTRRRt fRTRT# # 
3TPFT-3TPPT R# % fpIR, t RTtfRRTTR f|lPRTtRRR 
##-## RPRRT# (3RTRT) RTT FF# RT# 
tl RR ch'lRlchl# RTT RRT #TT RR t 

# p# yl^Rdkl #fw# t' rpft rrrt ti 
F# 3 RR5 rrrt #rpi ##h 7J3RR# t' tt 
t# RT -H# tl 

F# fF# 3RjqTR f #RRT % fRRR f RRT 
tl RRs# RTfRRTT, FTP# PTTFT#R, 

Hl###^ RRT #f#F; chlRlcKI RRRTf % 
HScR'it FRTFRT t fRR F FT fRRT7 RT#I t 
FT%R RFR^f t R#RT t chlRlcKI# % Rfd 
f#ta RTpf RT# tl 

5.2.5 (i) &rldc4} ZTTfrfcFn (ER) 

3fRs# RlRdcM f|Tc# RRR dRdchl#' RRT #P 
RTT RRT RRR RFT RR tl t p# dfclcbl RRRT 
#PT RT RPTRTRF tpff (###) # RTF 
fFIT! # tl RRsNt R#[RR # PRRT # 
#FT f|TP# # FFTPR F# tl ### RTfRRTT 

# RRF # F# t: F[P# 3#Nt RTf#TTT 
(RER) RRT fRR# RRR# RTfpfRTT (SER) I 
RER7JW# # #t F TfP# f## R# t 
r## FR f r##R p# t# ti ti#RtRt F 

##T ##RR F# tl RER RRTT ##R # 
3TTRPRRTRTFF ER% SIR #f#FT % 3PR 
R# f #T # tl SER FIT RRRT f#RF 


3RJ# # R# R RFRRT RT# tl RR ###R 
%RT % f# RfR RFR 1 ^ RRT 

RRI RtfRRR f|TP# # R# R RFRRT R# tl 
FT RfRTRT # f|TP# #RPI r T5r? TR RI# tl ^ 
3PR R#R RRT RRT, RRTFT RR W# Rt RTfcT 
R# R# tl R#T fRf^FT Rt#RR# R ER 
fRR P# R fFRT| #f t R# R# RRT RTfpfRTT 
RR RTT iRR# RT# tl 



5.5 : cblfyicfii 


FT RRF ER RTT RRT R# RftflTRTTRoq % 
fRf*FT 5# % R«R RRRT RTtf^IRTT^FT % ftfRF 
RRf RRT #RRT % R%R RRIRf (RWI: R#R) 
% RffRFR % fcTR RfcTRTT % PR t RTpf RRRT 
tl ER RiffpTRTT RTf ^ 4 r RRTRfRRT #RT# 
% #R RTfipTRTT R# RTT RTpf tt RT# tl 
RRT # % ##, f#t R#p# Rt RT# t 
(3T«RTR-7 ##), % RRTR # RTtflTRTT# R' 
SER fRR RRT RRT RTt fFlfRR#PR RT# R 
RFRR°f RfRRTT #RTt tl 

5.2.5 (ii) R7## SVcbiUI 

trfR# RTP# RRT Rf#r RTP# RRRTFT f|TP# 
RRR RRZt RfeRTT# RTT RRT RR t # RRT-R# 
% RTF RRPTfF PR ^ R# P# t f#t 


^ nVcich $chi£ 
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J 


RTOt tl TO ffTtRRTO TO TO£ ER 
f$ffarWT 3 ttcTT t 3 tR TOTfRI RfZR rotfRTORr 
%e# TO % ^ TOT rot TOTRt tl 


3ldS\°4l 

?ng#afr 



(W5.6 : wr wtfcm 

ER 4f TOcdpR WJ RTTOTt TOTOTOT f % 
f^oTT to 4 -f 3fft chlRfichi % TOTO RRT 3TTO 
f^fTOT $4t t ffR fTOT 'Jtldl tl TO ro4 "4 
■mP=TFr t ifzro t \ T^rqf ^t tttor, mot 

cT^TT TO TORTI ^ -qftfe# 4f RTRRt TOTORT 3 
■HIHM RTOTO ^ ■SffecT w TO# tl TOR# 
TOR % £RT RT^MR #t # TOFTT RRT tl 

5.2.5 (iii) 

TOTOTTOTO #, RT^Mr t f|RRt # frot 
if TOTOFTT tt# t fTOf TORT TOTTTO tt?t tl 
RER TO rot TO# tl 

RTOtTOT eh)Rf|ehl TO TOfRR RN<il4 TOfT 
TO tl # «ll# TORf TO rolRiroi TOTTOt % 
ztt-^ TOTt rot Rfro tot# rolRiroi rot roro 
TO# tl TOlfRTO % TOT 3T# "TO# TO# TO# 
#Ft 4##^ I TORT ^Md TOT 'jtR TOTTO dl^'H## 


tf -c|<rl R# t # Z# #<£-#<1 dchsl t dl-s # 
tl <rll$##H # TOTTT ^ifad^lldl TOTOTOTCt TOTTfiT 
t# t # R#R TOT# TOt TO TOT# tf ## tl 
TOtfRTO# TOTTTO (metabolism) # TOTOTR % 
TORT TO TOtfTOTO #TORT RT TO tt RT# t, # 
RlTOl#^ TO R#13k RSTTfTT TO# tt rotftlTOT# 
TOt RTfTO TOT # t RTf### TOt TOtfRTOT 

TOt ‘TOHMIdl 2## # TO# tl 

^fHdl RTOtTOTOT 7^Rlf, 

1843 TOt 4RTTOI % TOT# 
rolTcM) t 1TO TO Z## 
rofroTT ■f^rofroriTO # #fefro 
TO 3T?TOR fTOTO 1865 
TOTTOT % TO Rf^TO 

% tfz# % 3TORTR ti 
3TTOR TOt TOTI Z^T RTO ZTOt TOt RlR 
cffTOT TO ^ TOfTO 4tl 1872 R Z^l% 
ifroi^M % 1R tt^rofRR fR % 3TFR1R 
t 1TO f^fTOTO TOfTOTRt TO TOTO TTTOT 
from to 4 TOtt RlR fFT 
3TORTR % froro t TTfzro TO R Rtl 

Rtft ift Rtzt-Rt froro rot toRttort to 

fTOT Rl TOTO to 4 TOTOjf TO4 TO R 
% 37%Rt TffTOT TOT rotfRTO TORT3fi 

rot zff^KPid rorft rot rotizroRt IrRt tor 
roti w rot “^ro R^h ” % tot ^ 
rrt toti w Mr tf ro#r froro to^ % 

7T1 RtR TO WTffT fTOTT R 3fR frotTO: TO 

rolRiroistt rot rotror roroTaff rot -afrorosTt 

TO rof TO RTOT TOTOjf Rl TOT RtTOT 

"4 rort fro ff rorof ror^ 7t sfir ror f^Rr Rf 
1TO ror4 Tti Rroft t 3 r4 rRt % fRI 
zroro toRt zro -grotTO tor frori to; 

1906 Rf tiferoft TORTR % TOR 

TOTO tot ^ Rfroro to rot totot rorof % 

■fRI Rt^R 1TOTOR ^ TOTOfro fTOTT TOTI 
































































































































































































5.2.5 (iv) 

Hl^taP^JI dttdd P>Mdta tl HI$<M^I 
%t ffet ta tat tat tl fet fett fed 
tat tl fet Hie# «l§d tafe cfe tat tl t 
neRATP-aRlt cfT# <HHIdfe feist % ta ta 
®FSI qRI# tl tad % fe 3flcHW> ttalR WWPlcb 
ttatat ta cfta % fe Hltaddltadl ATP ( ttalftR 

zferfe) ta mt t fe n^R tat ti atp 
tattal ta ta tl ta ^ <KHIdfe taftta ta 

ndlt R^T dllta dta % feATP t tadd dvt 
dTT fetd cJTM tl 

ffefefeT d|d 31^1 3fe t W -ta 
fe dddTT 3TRT DNA RdT fefe tat tl 
3R: fefe^ 3TRT ^ tfe M fet tl 

5.2.5 (v) <<4/^ 

kta^ feer wr taid-taf ffe tat ti 
kta^ tt 3I^K % ta t: #ilw (tad 
kHP^4) RdT ^jttW (tad ddr fetd 
kdP^) I fe fefepe tf taKlP-bd dfe 
ttdl t dt ddltalW dta tl 4tt t ddlfel^ 

ddTm tafe % fe d|Td 3I|c|^i|oh tl 
dtataFd ti ckriUlPfcd % yPdPp-W tafe fe 
3radT dta td % dta tt ta tl c^takdldd 
■grata mt t 3ta t tart nert, ta ct^tt 
tatd ta Tta tata tit ti 

tattafFd ta tat t5rt ti Gpprta feta 
dlta nta t# t tt feT t ftad tart tl 
taffe w mri tf nfetaffeT ta d^ ta 

tl dfettaffe ta cR^ tata tf tt 3TTTI 
DNA cT^TT fetal ta tl 

5 . 2.5 (vi) mrnftw 

Ttata tar sram dM wtta mm> tftat 
ti ta tatatat ti mraiPidi taft "tat t ^sta 
wr taffeta ti Ttata n^rd tat tat ti 
^5 tat ta taffeta ta tfe Rrata ta did 
taffe ta sippr tit 5o% tr 90 % dm tar ti 

*i1cm 'Zfit nVcich $chi£ 


wi taffeta ta wtata tf taftaT 
*rcr t ta t taftaT#' ta tata 

cT^TT ehdl<dl '5RR tat tl taf % fe 37ra^T 

^i ^ wf wtat tf fta ta ti t atat 
sr^r, tan, Mta tata anm nm ^ 
ttta ti ntatfta tart, «tt sfei, ta ^ra 
Tntat t nta ^ra nnta tf efig; ng; mu 
ta ti ^ iitaita tai t fnita Mtaf 
sifdRow^nni'f^tatatatnttatrni^: 
taita tf n^rata tarat ti 

1. ^zfl 3TN t ta '3y* v /qf5) W 'llH «#rt/ ■Hq^c) 

t /tat’ 37W 377tata ^ ^ 

2. ta ta# tatar ^7 nfe ta# 
tata 37W Trmfcfi wm #7 
•ta ?t ^77(77 t, <# ^77 WMr? 

3. c77tata ajmmt 4 ta ta wta t? 

4. tata #7 ta ta?n 477 ntaw ta 
ta #? 

tata tatttltaT ta tat taRT tttt t, 

tata t tata tait ta w, ttaT crai 
stata tata nu ntan sram ta tfe nta 
t n^Ndi ta ti ta nta ffetat crai sftat 
ta fnfta tarn % taRta nta tt tam ti 

3R: taftaT tat ta T^I^T taRRTta 

^ta ti ^ tan ta t^ 7 feT?qn7 
^nta tt ti 

tafer 1%taRFr 

tatatt tf ta t^ ta taftta tat t 
ftat ■jta "TjcT ta tarra taftata nn 
taram ta wr ta ti ta 

taftata ^ ta ta tarn ta tafta fnnRR 
nta ti ta "ftasR ta ta ta 

nram tt lira -5R7K ta tafta ItnRR ta 
tata ti 

tafta fnnRR ta tata ttta tatarc 
taftta ta fntaR tat t ta ta 
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chir^ichi 



few5.7 : fawzi 

fRRTRR tl fR Tff^T f -R^M ebl^lebl 
RT7[ cKT^IcKI Rt MF MR^t t, fRRTfRR 
FtRR t) MM MRTfcT ^fWTT cRKft t 
(fRF 5.7)1 TTRfcT cK)^|cKI3Tf f JJuf^T Ft 

wn Ri^lPdRd ^ ftrtr Ft# ti ff ## # 

^ffe R# MRRTf # RMRR # -H^IRdl Mift tl 
F^atf #17 4# # RFRR 3# 3RM McR# Rt 
f##t #tf?lRRR; f^q|%r FtRR FRI# t #t 
■fate # RRFIR^ ##R fMlW FR# tl FF R^ 



3RTR RRR7 FR fFFRR t fa# 3T#7JFF MFt t 
faR# FMRT: 4 faFTFR F# tl FF R^IRd 
3T# 7JFF FRT faFlfaF Ft# t # 4 #t M7 

FRRfF##FRR;FR#t (faR 5.8) i Mt R^iRdatf 

4 Rig #lteiRdaif #t <jrht 4 'jMgtf Ft 4 mr 
37T# 4# tl FFT 3RR 4fa FF# t % MfcTfcT 
#lteiRdat 4 ^rg^r #t wit f# an# 4 f| t? 



w =hir^i=hi 

y -\ 3#q#t fa^RR -1 



\ j \^ 3T#*£# fa^RR - II 



Ffafa 


fznr5.8: srtfcgft fawzi 


3rm% 

^7T 

#*3T 

• F#RTFR #tFR Ft T^^cT 47FHIcRF> FFR^ tl 

• cblRiicbi % ft 4‘ atr r4srt f|^ft 4# ti 4 PhP^rT faftF fft 
4#r Ft f# 4# ti 

• cblfel+1 f|M#t =b)P*|=M FR RffRvR RET tl FF EFT# Ft Fft Ft 
cblfillcbl % #F7 FFT FTF# c)|d|cKU| 4 PdRpHd Mcft tl 

• ETFE dtfadR 4 #lPi>IRd ftTo^ft % FT# 3*4 R=F R,)^IRd faft 4# 
tl <#R>I+I t^rfxT 4MJ#fa Ft F# 4# tl 

• Wl Ft chlP^Icbiat 4 fTFF RtfaRR fafa 4FTf FFT 4F#f7FT Ft 
3iRR R<m<u| #ft Crt^tr) 4 faFT e# fafaF t4t 4# ti 

• ^Pfali 4 #FRT 4 f 4 f|TF#t FET =hlP>IRR£cE 4 37RRT ^TcTT tl MF 
°b)l^l°bl ^ftcR ■RfgRTaf Pd^ld ^RcIT tl 

• ER 3RT:cb)p>|cbR rRcI^h qqj ^rRK<=K 7RIF % MR tf RRRT tl 

• RRMt MMRRT ftTMMft ^RR -SfeRRaf RR MTR tl RF R^TRTT t 
RRTRf RR MRRR, MRIRMT RRT t%fRR RRRT tl 












































































































































vllcM 'Zfif nVclch $chl£ 


• SftaWT Wf dVlPdcblM f f|le# ^ 3TmF kdPk4 tft tl t 

^ mFR % tft t - 9h)HlkdPk <T*TT ^blkiHkl 

• sbldlkdNk fmrf ckHKlP+d ttcTT t mf ddKIkdlW tl t 
^rlNU| ^ f| 

• r^chlKII-W ^oT ’RT^rH=h ■HZ 4 mFTT tI 

• qRqcfei wr ^fei3Tt' f q^ ®ist M^irt tftt ti 
chlRflebl ^ft wtffl ^ ^TTTT TMt t sffc ^ 3TR%^ xRjsff ^%cT 

Wc^f wtf #5R ^FTt tl 

• Rl^Rtkl c^fificbiaff f ^ tt f|F# ^rt srmF -Rtf ttan zz% 

sbl H I -H I H % m -ijehcrfleb 3TRR ttcTT t 37^ ZZti %^FT 

<i$«iMh % M7 tf tft tl 

• ^%TTTM t cMfacb tjj ehlfiflcbli^ fa^TfacT ttct tl 

3T^T 

1. Wf c P)Pd'+>l3t ?M ^RJ ehlf?*|eh|3jf t ^RRT mtl 

2. chifif|eh|it ^Rdlzl ehlfiflehisif tl %77 MR f*FT tt# t? 

3. ^rit u eWll 1^1 edl "RtZ ^11ij, 372M ZZ 'Jiiq, tt mTT tPRT? 

4. ^ tfasft 3WI Z tt eft c^Rffcb'l % ^ftcR t mn #n? 

5. chlRflehl 3FRR tpsfetm t? 3m epff? 

6. cKi^fcbi f|imt mrH cut ct^tt tMz mi wdi'-n w tRir t? 

7. 3TRkT 37RZT tPsH 'PTTRT mRTT t? 

8. mramT mn t? 

9. PdHPdRsId WfmT mfrq : 

|TT 37Tt-37Tt 37Te^ % MT Z^t #, fZ #WfT ^ 

l^i■ hP) fm 3 tt^ % mR rr Mipi fzt tl q^r rtr ml 3 tr^ t 

«MMI tl 37Te^% "Rctm RoR Rt ZfcR RTc^ mfz t TTRll 37R 

(a) *A* ^aicrTl "Fit, 

(b) ‘b’ ^ ZfTTpcr #Rt ^1#, 

(c) ^'c’^ zfurer mmr z^it 

(d) 3<s|<rl 37T^^ cMiq, zq; 4>H *D f t ^°h ■d J -HZ -^hl sidlI 

37T^% fZ ZkI 4>hI 'qt cldi 77§t % 3q«4,i Smzft^vZ 

drO Z^TT Pl+d R^dl ZtR t 

(i) , b , z«tt‘c , %^i# ^tft tt zizf mit -£\ m^? ^4rmfti 

(ii) ‘a’ zfT^mr wt % %q; mrf t? 

(iii) ‘A* cFTT ‘d’ 37T^ % Met W] t ZIFT TTcfFT mff ztf ^37T? 
5-H4>l 'mtl 

10. =blPd=b TJcr WRcT tg ItrTT M ^ ft^RPT 3H|c|^4^dl 

ttet t cT^TT mMT cRTTq;? 

11. ^ ^ f^T TMK chT^lchl ftM3PT ttn t? W 

ftmmr 86ed 4diq,l 
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